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As can be seen clearly In Fig. 2, the connection-device 9 on the CPAP- 
machine 1 Is designed to be complementary to the connection-device 21 on 
5 the humidifier 2. The two connection-devices 9, 21 can be brought together 
into the coupled position, as indicated by the arrow 22. Particularly-effective 
pre-positloning of the connection-elements, particularly the respiratory-gas 
connection-neck 10 and the corresponding matlng-part 23 Is achieved — in 
this fomi of embodiment — In that the matlng-patt 23 Is also centered by the 

10 inside wall 24 of the recess 13. The respiratory-gas connection-neck 10, 
and the matlng-part 23 on the humidifier 2, are at exactly the same vertical- 
height level. On the outlet-side of the humWifier 2, a connection-structure is 
provided that corresponds in its essential dimensions to the connection- 
structure on the CPAP-machine. The respiration-tube connection-plug 25 

15 shown here can thus be coupled, as required, either directly to the CPAP- 
machine 1 or to the humidifier 2. There is a pressure-measurement 
connection-line integrated In the humidifier, thanks to which, when the 
resplratlon-tube connector 25 is connected to the humidifier 2. a connection 
is also created between the pressure-measurement tube 26 and the 

20 connection-neck 11 for said pressure-measurement tube 26. The CPAP- 
machine arrangement described above in relatfon to Figs 1 and 2 can be 
used as described in the following examples. 
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The respiration tube 301 shown in Fig. 7 has a connection-device 302 in its 
end region. This connection-device 302 has, in tiiis instance, a body 303 
6 made of an elastomeric material, particularly silfcone rubber, with two 
coupling-sections 304, 305 formed integrally in It. 

These two, integral, coupling-sections 304, 305 are fonned by two circular- 
section tubular zones, which are parallel to each other. The inside diameter 
of each tubular zone is slightly smaller than the outside diameter of the 
10 respective connection-necks. The latter are inserted into the two tubular 
zones when the connector is coupled, the connector being slightly 
expanded as a result. 

In end-region of the connection-device's body 303 into which the respiration 
tube enters, a fastening-section 306 is formed, in which the respiration tube 
16 301 is fixed by means of a ring-element 307. The ring-element 307 is, in 
this instance, likewise made of an elastomeric material and is adhesively 
bonded to the outer surface of the respiration tube. 

An additional tube — in this instance, pressure-measurement tube 308 — 
is conducted in the interior of the respiration tube 301. The pressure- 

20 measurement tube 308 opens, via a lead-through channel 309 fonned in 
the connection-device's body J303], into the coupling-section 305. The 
pressure-measurement tube 308 is glued/vulcanized into the connection- 
device 302. The lead-through channel 309 is formed in such a way that the 
pressure-measurement tube 308 is only slightly bent. The angle "alpha" 

25 between the longitudinal mid axis of coupling-section 304 and the 
longitudinal mid axis of the lead-through channel 309 is preferably less than 
35«. 

The transition of the inner wall of the pressure-measurement tube 309 into 
coupling-section 305 is in this instance essentially stepless. For this 
30 purpose, a suitable shoulder Is formed at the end of the lead-through 
channel 309. 
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Also, the transition of the respiration-gas-conduction region 311 —formed 
in the connection device's body 303 — into the inside region of the 
respiration tube 301 is aiso essentially stepless. 

5 With suitable elasticity of the tubes 301, 308, it is possible to lead these as 
far as the frontal surface 312 of the connection-device's body 303, so that 
the coupling-elements in the respective apparatus (i.e. the CPAP-machine 
or the humidifier) ran fit directly into the tubes 301, 308. 

The external shape of the connection-device's body (shown in Fig. 7) will 
10 now be described in greater detail with reference to Figs. 8a and 8b. As ran 
be clearly recognized In Fig. 8a rn particular, the coupling-section provided 
for connecting the additional tube is offset radially. In a region 314 of the 
body 303 that projects radially outward like a nose. This results in 
efficadous pre-positloning of the body in a recess provided in the respective 
15 apparatus. 

This nose-like region slopes continuously downward to the respiration-tube 
end of the connective-device's body 303. In this region, a peripheral beading 
315 is provided, resulting in a mechanically-favourable flux of the lines of 
force between the tube and the connector structure. 

20 For the purpose of clarification, a prefen^ed form of embodiment of a 
connection-structure in the apparatus (CPAP-machine or humidifier) is 
shown in Fig. 9; this connection structure is fomied so as to be essentially 
complementary to the coupling-sections 304, 305 formed in the body 303 of 
the connector. 

25 The neck section designated here by the reference number 316 is inside 
coupling-section 304 when In the coupled position. The neck section 
labelled 317 is engaged with coupling-section [305] when in the coupled 
position. The two neck sections 316, 317 are arranged "below the surface", 
in a recess 318. Thanks to the combined effect of firstly the inner wall that 

30 bounds the recess 318 and secondly the outer contour (shown in Fig. 8a) of 
the body 303, pre-positioning of the latter is achieved. 
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The connection unit (structural component) shown in Fig. 10 comprises a 
respiration-gas conduction device, which in this instance Is in the form of a 
tubular neck 401. Near this tubular neck 401, another tubular necl^ 402 is 
5 arranged, with a space left between them. This latter tubular neck 402 
constitutes a pressure-measurement tube connection-device. These two 
tubular necks 401, 402 are arranged "below the surface" in a recess 403. 
This recess is surrounded by a front cover-plate 404. The cover plate 4[04] 
and the wall bounding the recess 403 are formed as a single piece. 

10 In a region facing away from the end of the tubular neck 401 to which the 
respiratory tube is fitted, the tubular neck 401 opens into a base-plate 405, 
which in this instance forms a cover-plate for a labyrinth arrangement. This 
arrangement, which is not described in any further detail here, forms an 
elongated respiration-gas conduction-path, to absorb any noise produced 

15 by a blowing device. The base plate 405 is coated on its rear side (not 
visible here) with a sound-absorbing material, particularly a foamed 
material. 

In a region between the base plate 405 and the cover-plate 404, a 
connection channel 406 is formed whereby the inside region of the tubular 
20 neck 402 can be coupled to a pressure transducer arranged on a circuit 
board. 

The connection unit, which is a structural component is, in addition, 
provided with fastening devices 407, 408, whereby this structural 
component can be fixed in a CPAP-machine in a easily exchangeable 
25 manner. 

The conduction devices that can be connected to the depicted connection 
unit are, in particular, but not exclusively, those shown in Figs. 11a, lib, and 
11c. 

Fig. 11a shows, in this regard, an ergonomically-favourable, easy-to-handle 
30 compact connector with integrated conduction of the pressure- 
measurement tube. 


(PCT/EPm/07602] 

Fig. lib shows a respiration-tube 409, and a pressure-measurement tube 
410 independent thereof, both of which, even without a connector 
arrangement, can be connected directly to a suitable CPAP-machine by 
means of the inventive connection unit 

5 Fig. 11c shows, In a highly simplified manner, a coupling-section of a 
humidifier, which can be attached directly to a CPAP-machine by means of 
the inventive structural component, with the neck mariced 411 coming into 
engagement with tubular necl< 401 and the opening-section 412 coming 
Into engagement with tubular ned< 402. 
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As can be seen clearly in Fig. 2, the connection-device 9 on the CPAP- 
machlne 1 Is designed to be complementary to the connection-device 21 on 
5 the humidifier 2. The two connection-devices 9, 21 can be brought together 
Into the coupled position, as indicated by the arrow 22. Particularly-effective 
pre-posltioning of the connection-elements, particularly the respiratory-gas 
connection-neck 10 and the corresponding mating-part 23 is achieved — in 
this fonn of embodiment — in that the mating-part 23 is also centered by the 

10 inside wall 24 of the recess 13. The respiratory-gas connection-neck 10. 
and the mating-part 23 on the humidifier 2, are at exactly the same vertical- 
height level. On the outlet-side of the humidifier 2, a connection-structure Is 
provided that con-esponds in its essential dimensions to the connection- 
structure on the CPAP-machine. The respiration-tube connection-plug 25 

15 shown here can thus be coupled, as required, either directiy to the CPAP- 
machine 1 or to the humidifier 2. There Is a pressure-measurement 
connection-line integrated in the humidifier, thanks to which, when the 
respiration-tube connector 25 is connected to the humidifier 2. a connection 
is also created between the pressure-measurement tube 26 and the 

20 connection-neck 11 for said pressure-measurement tube 26. The CPAP- 
machine arrangement described above In relation to Figs 1 and 2 can be 
used as described in the following examples. 


Aldridge & Co 


mnltljHat4ftcti8lCTl^iiiHlliii» 


[ WO 01/10489 ] 


[ KrT^EPOQ/07(i02 ] 


[page 26] 


The respiration tube 301 shown in Fig. 7 has a connection-device 302 in its 
end region. This connection-device 302 has, in this instance, a body 303 
5 made of an elastomerlc material, particularly silicone rubber, with two 
coupling-sections 304. 305 formed Integrally in It. 

These two, integral, coupling-sections 304, 305 are formed by two circular- 
section tubular zones, which are parallel to each other. The inside diameter 
of each tubular zone is slightly smaller than the outside diameter of the 
10 respective connection-necks. The latter are Inserted into the two tubular 
zones when the connector is coupled, the connector being slightly 
expanded as a result. 

In end-region of the connection-device's body 303 into which the respiration 
tube enters, a fastening-section 306 is formed, in which the respiration tube 
15 301 is fixed by means of a ring-element 307. The ring-element 307 is, in 
this instance, likewise made of an elastomerlc material and is adhesively 
tx>nded to the outer surfece of the respiration tube. 

An additional tube — in this instance, pressure-measurement tube 308 — 
is conducted in the interior of the respiration tube 301. The pressure- 

20 measurement tube 308 opens, via a lead-through channel 309 formed in 
the connection-device's body [303], into the coupling-section 306. The 
pressure-measurement tube 308 is glued/vulcanized into the connection- 
device 302. The lead-through channel 309 Is formed in such a way that the 
pressure-measurement tube 308 Is only slightiy bent. The angle "alpha" 

26 between the longitudinal mid axis of coupling-section 304 and the 
longitudinal mid axis of the lead-through channel 309 is preferably less than 
35". 

The transition of the inner wail of the pressure-measurement tube 309 into 
coupling-section 305 is in this instance essentially stepless. For this 
30 purpose, a suitable shoulder is formed at the end of the lead-through 
channel 309. 
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Also, the transition of the respiratlon-gas-conduction region 311 — fonmed 
In the connection device's body 303 — into the inside region of the 
respiration tube 301 is also essentoily stepless. 

5 With suitable elasticity of the tubes 301 , 308, It is possible to lead these as 
far as the frontal surface 312 of ttie connection-device's body 303, so that 
the coupling-elements in the respective apparatus (i.e. the CPAP-machine 
or the humidifier) can fit directly into the tubes 301 , 308. 

The external shape of the connection-device's body (shown in Fig. 7) will 
10 now be described in greater detail with reference to Figs. 8a and 8b. As can 
be clearly recognized in Fig. 8a in particular, the coupling-section provided 
for connecting the additional tube is offset radially, in a region 314 of the 
body 303 that projects radially outward like a nose. This results in 
efficacious pre-positioning of the body in a recess provided in the respective 
15 apparatus. 

This nose-like region slopes continuously downward to the respiration-tube 
end of the connective-device's body 303. In this region, a peripheral beading 
315 is provided, resulting in a mechanically-favourable flux of the lines of 
force between tiie tube and the connector structure. 

20 For the purpose of clarification, a preferred form of embodiment of a 
connection-structure in the apparatus (CPAP-machine or humidifier) is 
shown in Fig. 9; this connection structure is fomried so as to be essentially 
complementary to the coupling-sections 304, 305 formed in the body 303 of 
the connector. 

25 The neck section designated here by the referents number 316 is inside 
coupling-section 304 when in the coupled position. The neck section 
labelled 317 Is engaged with coupling-section [305] when in the coupled 
position. The two neck sections 316, 317 are arranged "below the surface", 
in a recess 318. Thanks to the combined effect of firstly the inner wall that 

30 bounds the recess 318 and secondly the outer contour (shown in Fig. 8a) of 
the body 303, pre-positionIng of the latter is achieved. 
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The connection unit (structural component) shown in Fig. 10 comprises a 
respiration-gas conduction device, which In this instance Is in the form of a 
tubular neck 401. Near this tubular neck 401, another tubular neck 402 is 
5 anranged, with a space left between them. This latter tubular neck 402 
constitutes a pressure-measurement tube connection-device. These two 
tubular necks 401, 402 are arranged '*below the surface" in a recess 403. 
This recess is surrounded by a front cover-plate 404. The cover plate 4[04] 
and the wall bounding the recess 403 are formed as a single piece. 

10 In a region facing away from the end of the tubular neck 401 to which the 
respiratory tube is fitted, the tubular neck 401 opens into a base-plate 405, 
which in this instance forms a cover-plate for a labyrinth arrangement. This 
arrangement, which is not described in any further detail here, forms an 
elongated respiration-gas conduction-path, to absorb any noise produced 

15 by a blowing device. The base plate 405 is coated on its rear side (not 
visible here) with a sound-absorbing material, particulariy a foamed 
material. 

In a region between the base plate 405 and the cover-plate 404. a 
connection channel 406 is formed whereby the inside region of the tubular 
20 neck 402 can be coupled to a pressure transducer arranged on a circuit 
board. 

The connection unit, which is a structural component Is, in addition, 
provided with fastening devices 407. 408, whereby this structural 
component can be fixed in a CPAP-machlne in a easily exchangeable 
25 manner. 

The conduction devices that can be connected to the depicted connection 
unit are, in particular, but not exclusively, those shown in Figs. 11a, 11b, and 
11c. 

Fig. 11a shows, in this regard, an ergonomically-favourable, easy-to-handle 
30 compact connector with integrated conduction of the pressure- 
measurement tube. 


Aldrid g e&Co 

W»fflngtaa.N«vZe8lud 



I wo 01/10489 I 


[PCT/EPOO/07602) 

Fig. lib shows a respiration-tube 409, and a pressure-measurement tube 
410 independent thereof, both of which, even without a connector 
arrangement, can be connected directly to a suitable CPAP-machlne by 
means of the inventive connection unit 

5 Fig. 11c shows, in a highly simplified manner, a coupling-section of a 
humidifier, which can be attached directly to a CPAP-machine by means of 
the inventive structural component, with the neck marked 411 coming into 
engagement with tubular neck 401 and the opening-section 412 coming 
into engagement with tubular neck 402. 
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